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Disposition of Claims 

4) 13 Claim(s) 1-16,18 and 20-22 is/are pending in the application. 

4a) Of the above claim(s) 1-11 is/are withdrawn from consideration. 
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DETAILED ACTION 

1. The amendment filed on 04/02/2007 lias been entered. 

Claim Rejections - 35 USC § 102 

2. Ttie following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 16 and 20 stand rejected under 35 U.S.C. 102(a) as being anticipated by 
TANAKA (JP-20021 1 0953). 

Tanaka discloses a solid-state imaging device comprising a plurality of pixels 
arranged each including a light-receiving portion 102 and a MOS transistor 103, 
uppermost metallic Al layer wirings 106-107 positioned on both sides of said light- 
receiving portion 102 and asymmetrically disposed with respect to said light-receiving 
portion 102, and a single intra-layer lens formed without being affected by said 
asymmetrical uppermost wirings 106-107 and corresponding to each of said light- 
receiving portions 102. Note figure 1 and paragraphs 0020-0030 of Tanaka. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 12.13, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over INOUE ET AL (6,211,509) in view of Ogawa (6,104,021). 

With regard to claims 12 and 13 Inoue et al. discloses a method for manufacturing a 
conventional (as of a date perhaps 4 years prior to Applicant's invention) solid-state 
imaging device comprising the steps of forming a plurality of light-receiving portions 42 
on the surface of a substrate 41 ; forming wirings 47 on both sides of each of said light- 
receiving portions 42; wherein uppermost metallic layer wirings 47 are positioned on 
both sides of said light-receiving portion 42 and asymmetrically disposed with respect to 
said light-receiving portion 42, and a single intra-layer lens 49 formed without being 
affected by said asymmetrical uppermost wirings 47 and corresponding to each of said 
light-receiving portions 42; and prior to the step of forming said wirings 47, forming a 
charge readout transistor 23; forming a gate electrode 26 to operate said charge 
readout transistor 23; and forming a planarizing film 36 which covers said gate 
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electrode, wherein said wirings 47 and are formed above said planarizing film 36. Note 
figure 4, column 1 , and column 2 lines 1-63 of Inoue et al. Inoue et al. provides a 
thorough grounding in the type of device Applicants now claim, but Inoue et al. does not 
disclose the steps of forming a first insulation layer having a first refractive index; 
etching said first insulation layer by using an etching mask and forming a concave 
portion above said planarizing film over each of said light-receiving portions; and 
forming a second insulation layer with a second refractive index to bury said concave 
portion. 

However, Ogawa discloses a method for manufacturing a solid-state imaging device 
comprising the steps of forming a first insulation layer 38 having a first refractive index; 
etching said first insulation layer 38 by using an etching mask 40 and forming a concave 
portion 38a above a planarizing film 33c over each of a group of light-receiving portions 
31 ; and forming a second insulation layer 32 with a second refractive index to bury said 
concave portion 38a. Note figures 3, 4, 5a-c, columns 5-7, and column 8 lines 1-38 of 
Ogawa. It would have been obvious to a person having skill in the art to modify Inoue et 
al.*s method by adding the steps of forming a first insulation layer having a first 
refractive index; etching said first insulation layer by using an etching mask and forming 
a concave portion above said planarizing film over each of said light-receiving portions; 
and forming a second insulation layer with a second refractive index to bury said 
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concave portion, as taught by as taught by Ogawa, thus achieving the claimed 
invention. The Examiner explicitly states that the reason (See KSR International Co. v. 

Teleflex Inc., 550 U. S. (2007), slip op. at 14) for combining elements separately 

taught in Inoue et al. and Ogawa is that, as Ogawa explains at column 9 lines 39-54: 

When using the buried miniature lens 53, the designer easily optimizes the optical characteristics for 
the photo diode 31 . Because there are various design factors independently changeable, i.e., the ratio 
of refractive index between the transparent material for the thick layer 38 and the transparent material 
for the convex lens 53d, the radius of curvature of the surface defining the generally semi-spherical 
recess 38c, the thickness of the transparent layer 38, the ratio of refractive index between the 
transparent material for the first transparent layer 53a and the transparent material for the convex lens 
53d, the configuration of the curved upper surface 53c and the thickness of each transparent layer 
38/53a/53d affect the optical characteristics of the solid state image sensing element 50, and the 
designer independently changes these factors. 

With regard to claim 21 Inoue et al. discloses a method for manufacturing a 
conventional (as of a date perhaps 4 years prior to Applicant's invention) solid-state 
imaging device comprising the step of forming wirings 47 on a semi-conductor region 41 
in which a plurality of pixels 42-43 each including a light-receiving portion 42 and a MOS 
transistor 43 are arranged through an insulation layer with the light-receiving portion 42 
in between; wherein uppermost metallic layer wirings 47 are positioned on both sides of 
said light-receiving portion 42 and asymmetrically disposed with respect to said light- 
receiving portion 42, and.a single intra-layer lens 49 formed without being affected by 
said asymmetrical uppermost wirings 47 and corresponding to each of said light- 
receiving portions 42. Note figure 4, column 1. and column 2 lines 1-63 of Inoue et al. 
Inoue et al. provides a thorough grounding in the type of device Applicants now claim. 
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but Inoue et al. does not disclose the steps of forming a first insulation layer with a first 
refractive index across the whole surface thereof; selectively removing said first 
insulation layer with a etching mask by isotropic-etching at a position corresponding to 
said light-receiving portion to form a concave portion corresponding to each light- 
receiving portion; forming a second insulation layer with a second refractive index 
across the whole surface including said concave portion; and planarizing said second 
insulation layer and making the second insulation layer remain within said concave 
portion to form the single intra-layer lens from said first and second insulation layers. 

However, Ogawa discloses a method for manufacturing a solid-state imaging device 
comprising the steps of forming a first insulation layer 38 with a first refractive index 
across the whole surface thereof; selectively removing said first insulation layer 38 with 
a etching mask 40 by isotropic-etching at a position corresponding to a light-receiving 
portion to form a concave portion 38a corresponding to each light-receiving portion; 
forming a second insulation layer 32 with a second refractive index across the whole 
surface including said concave portion 38a; and planarizing said second insulation layer 
32 and making the second insulation layer 32 remain within said concave portion 38a to 
form a single intra-layer lens 53 comprising said first 38 and second 32 insulation 
layers. Note figures 3, 4, 5a-c, columns 5-7, and column 8 lines 1-38 of Ogawa. It would 
have been obvious to a person having skill in the art to modify Inoue et al.'s method by 
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adding the steps of forming a first insulation layer with a first refractive index across the 
whole surface thereof; selectively removing said first insulation layer with a etching 
mask by isotropic-etching at a position corresponding to said light-receiving portion to 
form a concave portion corresponding to each light-receiving portion; forming a second 
insulation layer with a second refractive index across the whole surface including said 
concave portion; and planarizing said second insulation layer and making the second 
insulation layer remain within said concave portion to form the single intra-layer lens 
from said first and second insulation layers, as taught by Ogawa, thus achieving the 
claimed invention. The Examiner explicitly states that the reason (See KSR International 

Co. V. Teleflex Inc., 550 U. S. (2007), slip op. at 14) for combining elements 

separately taught in Inoue et al. and Ogawa is that, as Ogawa explains at column 9 
lines 39-54: 

When using the buried miniature lens 53, the designer easily optimizes the optical characteristics for 
the photo diode 31. Because there are various design factors independently changeable, i.e., the ratio 
of refractive index between the transparent material for the thick layer 38 and the transparent material 
for the convex lens 53d, the radius of curvature of the surface defining the generally semi-spherical 
recess 38c, the thickness of the transparent layer 38, the ratio of refractive index between the 
transparent material for the first transparent layer 53a and the transparent material for the convex lens 
53d, the configuration of the curved upper surface 53c and the thickness of each transparent layer 
38/53a/53d affect the optical characteristics of the solid state image sensing element 50, and the 
designer independently changes these factors. 

B. Claims 14, 15, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over INOUE ET AL. (6.21 1 .509) in view of Ogawa (6,104.021 ) and MATSUDA ET AL. 

(JP1 1-40787). 
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With regard to claims 14 and 15 Inoue et al. discloses a method for manufacturing a 
solid-state imaging device comprising the steps of forming a plurality of light-receiving 
portions 42 on the surface of a substrate 41 ; forming wirings 47 on both sides of each of 
said light-receiving portions 42; wherein uppermost metallic layer wirings 47 are 
positioned on both sides of said light-receiving portion 42 and asymmetrically disposed 
with respect to said light-receiving portion 42, and a single intra-layer lens 49 formed 
without being affected by said asymmetrical uppermost wirings 47 and corresponding to 
each of said light-receiving portions 42. Note figure 4, column 1 , and column 2 lines 1- 
63 of Inoue et al. Inoue et al. provides a thorough grounding in the type of device 
Applicants now claim, but Inoue et al. does not disclose the steps of forming a first 
insulation layer with a first refractive index; fonning a second insulation layer with a 
second refractive index on said first insulation layer; and forming a third insulation layer 
to cover said convex surface of said first insulation layer prior to the step of fomiing said 
second insulation layer, or the steps of forming a reflow film with a convexly curved 
surface at a position corresponding to the respective light-receiving portions and etching 
back said reflow film with the first insulation layer to transfer said convexly curved 
surface onto the first insulation layer. 

However, Ogawa discloses a method for manufacturing a solid-state imaging device 
comprising the steps of forming a first insulation layer 38 with a first refractive index; 
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forming a second insulation layer 53d with a second refractive index on said first 

insulation layer 38; and forming a third insulation layer 53a to cover said convex surface 

of said first insulation layer 38 prior to the step of forming said second insulation layer 

53d. Note figure 6. column 8 lines 39-67, and column 9 lines 1-38 of Ogawa. Further, 

Matsuda et al. discloses a method for manufacturing a solid-state imaging device 

comprising, inter alia, the steps of forming a reflow film 7 with a convexly curved surface 

at a position corresponding to light-receiving portions and etching back said reflow film 7 

with a first insulation layer 6 to transfer said convexly curved surface onto the first 

insulation layer 6. Note figure 2 and paragraphs 0016-0020 of Matsuda et al. It would 

further have been obvious to a person having skill in the art to augment Ogawa^s 

method with the steps of forming a reflow film with a convexly curved surface at a 

position corresponding to light-receiving portions and etching back said reflow film with 

a first insulation layer to transfer said convexly curved surface onto the first insulation 

layer, such as taught by Matsuda et al. The Examiner explicitly states (See KSR 

International Co. v. Teleflex Inc., 550 U. S. (2007), slip op. at 14) that there are two 

reason for combining elements separately taught in Inoue et al., Ogawa, and Matsuda 

et al. In the first instance, as Ogawa explains at column 9 lines 39-54: 

When using the buried miniature lens 53, the designer easily optimizes the optical characteristics for 
the photo diode 31. Because there are various design factors independently changeable, i.e., the ratio 
of refractive index between the transparent material for the thick layer 38 and the transparent material 
for the convex lens 53d. the radius of curvature of the surface defining the generally semi-spherical 
recess 38c, the thickness of the transparent layer 38, the ratio of refractive index between the 
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transparent material for the first transparent layer 53a and the transparent material for the convex lens 
53d, the configuration of the curved upper surface 53c and the thickness of each transparent layer 
38/53a/53d affect the optical characteristics of the solid state image sensing element 50, and the 
designer independently changes these factors. 

Secondly, it would have made sense to one of skill in the art to augment Ogawa's 
method with the steps of forming a reflow film with a convexly curved surface at a 
position corresponding to light-receiving portions and etching back said reflow film with 
a first insulation layer to transfer said convexly curved surface onto the first insulation 
layer, such as taught by Matsuda et al. in order to fomi the interlayer lens in a desired 
shape with improved condensing efficiency. 

With regard to claim 22 Inoue et al. discloses a method for manufacturing a solid- 
state imaging device comprising the steps of forming wirings 47 on a semi-conductor 
region 41 in which a plurality of pixels 42-43-44-45 each including a light-receiving 
portion 42 and a MOS transistor 43 are arranged through an insulation layer 96 with the 
light-receiving portion 42 in between; wherein uppermost metallic layer wirings 47 are 
positioned on both sides of said light-receiving portion 42 and asymmetrically disposed 
with respect to said light-receiving portion 42, and a single intra-layer lens 49 fomned 
without being affected by said asymmetrical uppermost wirings 47 and corresponding to 
each of said light-receiving portions 42. Note figure 4, column 1, and column 2 lines 1- 
63 of Inoue et al. Inoue et al. provides a thorough grounding in the type of device 
Applicants now claim, but Inoue et al. does not disclose the steps of forming a first 
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insulation layer with a first refractive index across the whole surface thereof; and 
forming a planarlzing film with a second refractive index on said first insulation layer to 
form said single intra-layer lens including said first insulation layer and said planarizing 
film, or the steps of forming a reflow film with a convexly curved surface at a position 
corresponding to the respective light-receiving portions and etching back said reflow film 
with the first insulation layer to transfer said convexly curved surface onto the first 
insulation layer. 

However, Ogawa discloses a method for manufacturing a solid-state imaging device 
comprising the steps of forming a first insulation layer 38 with a first refractive index 
across the whole surface thereof; and forming a planarizing film 53d with a second 
refractive index on said first insulation layer 38 to form a single intra-layer lens 53 
including said first insulation layer 38 and said planarizing film 53d. Note figure 6, 
column 8 lines 39-67, and column 9 lines 1-38 of Ogawa. Further, Matsuda et al. 
discloses a method for manufacturing a solid-state imaging device comprising, inter alia, 
the steps of forming a reflow film 7 with a convexly curved surface at a position 
corresponding to light-receiving portions and etching back said reflow film 7 with a first 
insulation layer 6 to transfer said convexly curved surface onto the first insulation layer 
6. Note figure 2 and paragraphs 0016-0020 of Matsuda et al. It would further have been 
obvious to a person having skill in the art to augment Ogawa's method with the steps of 
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forming a reflow film with a convexly curved surface at a position corresponding to liglit- 
receiving portions and etching back said reflow film with a first insulation layer to 
transfer said convexly curved surface onto the first insulation layer, such as taught by 
Matsuda et al. The Examiner explicitly states (See KSR International Co. v. Teleflex 

Inc., 550 U. S. (2007), slip op. at 14) that there are two reason for combining 

elements separately taught in Inoue et al., Ogawa, and Matsuda et al. In the first 
instance, as Ogawa explains at column 9 lines 39-54: 

When using the buried miniature lens 53, the designer easily optimizes the optical characteristics for 
the photo diode 31. Because there are various design factors independently changeable, i.e., the ratio 
of refractive index between the transparent material for the thick layer 38 and the transparent material 
for the convex lens 53d, the radius of curvature of the surface defining the generally semi-spherical 
recess 38c, the thickness of the transparent layer 38, the ratio of refractive index between the 
transparent material for the first transparent layer 53a and the transparent material for the convex lens 
53d, the configuration of the curved upper surface 53c and the thickness of each transparent layer 
38/53a/53d affect the optical characteristics of the solid state image sensing element 50, and the 
designer independently changes these factors. 

Secondly, it would have made sense to one of skill in the art to augment Ogawa's 
method with the steps of forming a reflow film with a convexly curved surface at a 
position corresponding to light-receiving portions and etching back said reflow film with 
a first insulation layer to transfer said convexly curved surface onto the first insulation 
layer, such as taught by Matsuda et al. in order to fonn the interlayer lens in a desired 
shape with improved condensing efficiency. 

C. Claim 18 stands rejected under 35 U.S.C. 103(a) as being unpatentable over 
TANAKA (JP-20021 10953) in view of YAMAGUCHI ET AL. (6,344,666). 
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Tanaka discloses a solid-state imaging device comprising a plurality of pixels 
including all the limitations of claim 18 except the limitation that the center of said intra- 
layer lens is biased to the center side of an imaging region from the center of said light- 
receiving portion, when approaching the periphery of the imaging region. Note figure 1 
and paragraphs 0020-0030 of Tanaka. 

However, Yamaguchi et al. discloses a solid-state imaging device comprising a 
plurality of pixels including an intra-layer lens 27 whose center is biased to the center 
side of an imaging region (the imaging region spans the entire imaging device from the 
center of a light-receiving portion 21 , when approaching the periphery of the imaging 
region. Note figure 2 and column 2 lines 32-39 of Yamaguchi et al. Therefore, it would 
have been obvious to a person having skill in the art to modify Tanaka's solid-state 
imaging device by biasing the center of the intra-layer lens to the center side of the 
imaging region from the center of the light-receiving portion, when approaching the 
periphery of the imaging region, such as taught by Yamaguchi et al. in order to properly 
adjust the relative sensitivities of the peripheral and central light-receiving portions, as 
Yamaguchi et al. explains in column 1 lines 48-67. 
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Response to Arguments 

4. Applicant's arguments with respect to claims 12-15 and 22 have been considered 
but are moot in view of the new ground(s) of rejection. 

5. With regard to claim 16 (formerly 19). 18, and 20, Applicant's arguments filed 
04/02/2007 have been fully considered but they are not persuasive. 

It is argued, at page 7 of the remarks, that (in Applicant's figure 3) "Part of 
uppermost layer wirings 7 and 8 positioned on both sides of the light-receiving portion 2 
are asymmetrically disposed with respect to the light-receiving portion 2 (in the 
illustrative example, wiring 8 is closer to the light-receiving portion 2 than wiring 8 [typo 
for "wiring 7?" there is only one wiring 8 per light-receiving portion)." However, the 
asymmetrically disposed wirings of claim 16 are required, by the claim, to be "positioned 
on both sides of at least one of said light-receiving portions." Note line 5 of claim 16. In 
figure 3, wiring 8 is formed on only.one side of the light-receiving portion. Therefore, 
wiring 8 cannot represent the "uppermost layer wirings positioned on both sides of said 
light-receiving portion" of claim 16. Only wirings 7, which are positioned on both sides, 
can represent the claimed wirings. Did Applicant mean, when he wrote, "uppermost 
layer wirings positioned on both sides of said light-receiving portion [that] are 
asymmetrically disposed with respect to said light-receiving portion," to claim 
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symmetrically disposed wirings (like wirings 7) positioned on both sides of the light- 
receiving portion, and in addition , asymmetric wirings (like wirings 8) that are not 
positioned on both sides of the light-receiving portion? That's not precisely the wording 
of claim 16. 

Applicant argues, at page 8 of the remarks, that "Tanaka's wirings 106 and 107 are 
symmetrically positioned and at an equal distance from each side of light-receiving 
portion 102. Unlike Applicant's claimed invention, nowhere does Tanaka disclose or 
suggest wirings positioned on both sides of a light-receiving portion that are 
asymmetrically disposed with respect to the light-receiving portion." However. Tanaka's 
wirings 106 and 107 are equally as asymmetric as the "uppermost layer wirings 7" of 
Applicant's figure 3. As explained above, the claimed "asymmetrically disposed" wirings 
must necessarily be represented by Applicants wirings 7, as these are the only wirings 
Applicant discloses as "positioned on both sides of a light-receiving portion," as required 
by the claim. 

6. Applicant claims priority, for the various claims of this application, from either 
Japanese Patent Application P2003-284352 or P2003-070750. It is noted that both 
P2003-284352 and P2003-070750 have been pending at the JPO for in excess of four 
years. Has Applicant received any relevant communication from JPO concerning these 
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applications? Or has Applicant, perhaps, abandoned these cases at the JPO in favor of 
his international filings based on PCT/JP03/1 1915? 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas L. Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, please contact the 
examiner's supervisor. Sue A. Purvis, at 571-272-1236. The fax phone number for the 
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organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




IThomas L. Dickey/ 
Primary Examiner 
Art Unit 2826 



